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Calcified renal cell carcinoma (RCC) is not uncom-
mon, but calcification of metastatic lymph nodes in
RCC is unusual. We report the appearance, using
computed tomography (CT), of a patient with a
chromophobe variant of RCC who had extensively
calcified metastatic regional lymph nodes at pres-
entation. This appearance caused diagnostic diffi-
culty pre-operatively. To our knowledge such an
imaging appearance has not been reported before.
Case report
A 50-year-old man presented with right flank pain
for 3 months. He had low-grade fever, anorexia and
general fatigue for the same duration. There was no
haematuria. Physical examination revealed a lump
in the right flank. Laboratory findings showed raised
erythrocyte sedimentation rate (ESR; 50 mm at 1 h)
and positive Mantoux test. Ultrasonography
revealed a hypoechoeic mass involving the lower
pole of right kidney with dense echogenic foci with
distal shadowing suggestive of calcification. Sub-
sequent abdominal radiograph showed calcified
right renal mass. Limited non-contrast CT of
abdomen (Fig. 1) confirmed the presence of solid
right renal mass at the inferior pole with coarse and
amorphous calcific foci distributed within. In
addition there were multiple large and rounded
hilar, retro-caval, pre-caval and para-aortic lymph
nodes showing calcification similar to the renal
mass. The largest node measured approximately
5 cm diameter. After intravenous contrast medium
administration, the renal mass and nodes showed
simultaneous, moderate enhancement and tumour
necrosis. The lesion was ill circumscribed, and
extended into the renal pelvis causing hydrone-
phrosis. Contrast excretion was delayed on the
affected side. There was mild perinephric strand-
ing. The right renal vein and inferior vena cava were
patent. A Tc99 DTPA scan showed 24% function in
the affected kidney. Skeletal scintigraphy was
unremarkable.
The renal mass was considered to be malignant
or inflammatory (tuberculosis or fungal), however,
urine culture did not grow acid fast bacilli or fungi.
Chest radiography was unremarkable. Ultrasound-
guided fine-needle aspiration cytology (FNAC) from
the renal mass and retroperitonal node was
obtained. The aspirate from the renal mass showed
atypical cells suggestive of carcinoma. The patient
underwent right nephrectomy. Intra-operatively,
enlarged retroperitoneal nodes were found adher-
ent to the renal vein and inferior vena cava and
therefore could not be completely removed. Two
small deposits on the liver surface not detected on
imaging were also identified.
The nephrectomy specimen showed
8.5 £ 6.5 £ 5.0 cm predominantly solid mass at the
inferior pole, with a greyish-beige cut surface,
areas of necrosis and dilated pevicalyceal system.
Microscopically (Fig. 2), large islands of tumour
divided by fibrous septa were identified with areas
of comedo necrosis. The tumour was composed of
large polygonal cells having sharply defined cell
borders, abundant pale eosinophilic reticulated
cytoplasm, and a characteristic perinuclear halo.
Other cells had a more eosinophilic granular
cytoplasm. There was mild to moderate nuclear
pleomorphism and mitotic activity ranging from
two to three per high power field. Calcific foci were
also noted. Based on the above features a diagnosis
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of chromophobe RCC was made. No sarcomatoid or
papillary components were identified. The tumour
was seen to be invading beyond the renal capsule
into the perinephric fat, ureter and smaller hilar
vessels. The adjacent renal parenchyma showed
features of chronic pyelonephritis.
Two weeks after surgery, the patient complained
of localized right low backache. At this time a few
1–3 cm left supraclavicular lymph nodes were also
detected. Repeat limited CT of the pelvis (Fig. 3a)
and neck region (Fig. 3a) showed a lytic expansile
lesion in the iliac bone and calcific cervical
adenopathy, respectively. Both of these were
subsequently biopsied and showed infiltration by
tumour with features identical to the kidney
tumour. The patient was started on palliative
chemo- and immunotherapy (vinblastine and inter-
feron) post-operatively.
Discussion
Chromophobe variant of RCC is a unique, infrequent
and recently recognized subtype.1,2 It should be
considered separate from the conventional clear
cell carcinoma as it has distinct pathological
Figure 1 Non-contrast enhanced abdominal CT shows a soft-tissue mass involving the right kidney with dense
flocculent and amorphous calcific foci and retroperitoneal adenopathy. The enlarged left para-aortic lymph node shows
a similar pattern of calcification as that of renal mass.
Figure 2 Photomicrographs showing islands of tumour cells with areas of comedo necrosis (haematoxylin and eosin;
£ 100).
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characteristics and significantly better prognosis.3
International agreement was reached on the histo-
logical classification of RCC at a recent workshop
held by the World Health Organization.4 It classified
RCC into clear cell (75%), papillary (15%), chromo-
phobe (5%), collecting duct (1%) and unclassified
forms (,2%). Granular cell tumour and sarcomatoid
variants are no longer considered separate entities.
In contrast to the conventional (clear cell) RCC
that show marked heterogeneous, predominantly
peripheral contrast enhancement, with areas of
haemorrhage and necrosis, the chromophobe var-
iants exhibit weaker peak contrast enhancement
that is more homogeneous on CT. They tend to be
more solid and confined to the kidneys.5,6 The
overall frequency of perinephric involvement,
lymphadenopathy or venous invasion is reported
to be lower.6–8 These tumours tend not to metas-
tasize. Calcification was found to be significantly
more common in chromophobe (38%) forms than in
conventional RCC (8–18%).6,9 These findings sup-
port indolent nature of the neoplasm and longer
survival.2,3,10
In the present case, hepatic surface metastases
were recognized at surgery, whereas iliac bone
metastases presented soon after surgery. The
presence of metastatic retroperitoneal and supra-
clavicular adenopathy, hepatic and iliac bone
metastases and tumour necrosis suggests an unu-
sual aggressive form of chromophobe RCC. A small
percentage may show sarcomatoid and papillary
pattern of growth and behave aggressively.3,11
Figure 3 (a) Non-contrast enhanced CT of the lower neck shows calcified left supra-clavicular adenopathy. (b) Pelvic
CT (bone window) shows a lytic expansile lesion involving the posterior aspect of the right iliac bone.
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Pathologically it is important to identify these
aggressive variants of chromophobe RCC. Other
poor prognostic features include size .80 mm and
tumour necrosis.12 Both these features were pre-
sent in this case. After the involvement of retro-
peritoneal nodes, spread to the supraclavicular
nodes in the present patient could be due to
retrograde tumour extension via the tributaries of
thoracic duct.13 A sporadic case of uncalcified
chromophobe RCC without sarcomatoid or papillary
component has been recently reported, which had
tumour necrosis and developed pulmonary metas-
tases on follow-up.14
The enlarged regional lymph nodes replicated
the structural (calcification) and vascular
(enhancement) characteristics of the primary
lesion in our patient. This phenomenon in secondary
deposits is well known.15 Pathogenesis of calcifica-
tion in metastases is complex and not yet entirely
explained. It appears to be multifactorial. Two
basic mechanisms are recognized. The first is due to
an inherent and proprietary feature of primary
neoplasm that determines the histotype in which
the intra-lesional calcification occurred.15 It is
called “orthoplastic” calcification, typically seen
in osteosarcoma. The second mechanism called
“dystrophic” calcification is more common and
seen mainly in epithelial neoplasms.16 It is thought
to represent a stromal reaction to vascular injury,
such as ischaemia, necrosis or haemorrhage. These
processes probably change the microenvironment
of the tissue and trigger calcium deposition.
Ischaemia is considered the most important initiat-
ing factor. Such calcium deposits are more often
central where hypoxia and necrosis are most
prominent. One or both these mechanisms are
presumably operative in the present case. Lastly,
calcific deposits in the metastasis may also be
secondary to chemotherapy and radiation due to
tissue regressive phenomenon causing further pre-
cipitation and deposition of calcification.17 The
reported incidence of calcified metastasis is
remarkably variable (2–27%). Gastrointestinal ade-
nocarcinoma, ovarian adenocarcinoma, osteosar-
coma, and papillary carcinoma of thyroid are the
most frequently responsible primary tumours that
calcify, whereas liver, lung, lymph nodes, and
peritoneum being the most frequently affected
secondary sites.17
The differential diagnosis of calcified renal
masses includes both benign and malignant neo-
plasms and inflammatory diseases. In adults, RCC is
the most common malignant tumour and also most
frequently calcified (8–18%).13 Other less com-
monly seen malignant neoplasms such as transi-
tional cell carcinoma, Wilm’s tumour and
metastatic tumours may also contain calcium.
Benign renal neoplasms such as adenomas and
angiomyolipomas may infrequently calcify. Other
benign processes that undergo calcification are
xanthogranulomatous pyelonephritis, arteriove-
nous malformation, haematoma, multilocular cys-
tic nephroma, multi or polycystic kidney disease,
echinococcal cysts.18 Calcification may also occur
as sequelae to renal tuberculosis.19 Central calcifi-
cation regardless of its pattern is a reliable
indicator of malignancy.18 There are a few recent
reports20,21 of chromophobe RCCs undergoing dense
calcification/ossification and psamomma body for-
mation that have not been previously described,
however, none showed large regional calcified
adenopathy.
In conclusion, this report describes an unusual
aggressive form of calcified chromophobe RCC,
which additionally had distinctive, and hitherto
undescribed, calcific lymph node metastases.
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